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ACOUSTICAL TESTS AT THE CENTER FOR TESTING OF PROPULSION SYSTEMS

_ J, Bongrand : :
Center for Testing of Propulsion Systems, Saclay, France

1, General Remarks
1,1, Clients

The Center for Testing of Propulsion Systems performs tests
for a large number of organizations. Most Important, perhaps, is
SNECMA [Soclété Nationale d'Etudes et de Construction des Moteurs
d'Avions; National Asscociation of Alrcraft Study and Engine
Design], especially under the Concorde program; but alsc for
general research, OQOther assoclations (the SNIAS) and research
organizations such as ONERA [0ffice national d'Etudes et de
Recherches Adrospatiales; National Office of Aerospace Study and
Research] also use the Al7 anechoic chamber.

In addition we might mention instrument designers (Wonder,
Thomson, CSF, etc.) who test their equipment in the Al2 noise
cells to determine the behavior of this equipment 1n a sound
medium., This, however, is a minor activity.

1.2. Measurements Performed

These are usually limited to the sound fleld and the frequency

spectra at various points. Since microphones are able to operate
in three dimensions, they are generally used.on a & m circle with
its radlus centered on the mepdel (azimuthal examination of the
far field),
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Comparison of the sound lével and othér physical parameters
representative of the turbulence in the Jet. (obtained by infrared
radiemeter or by hot wire) pérmits & more thorough exploltation
of the results,

In another connection, noise suppressor studies in the
anechoicechihmber are complemented by effective cross-section and
thrust loss measurements performed at the AOY bench,

2. Types of Tests

Unlike the types of measurements, the configurations of the
models tested and their operating conditions vary a great deal.
from cne test to the next and during single tests. Several
categeries may be distinguizhéd. '

2.1, "Empirical" Tests

Usually 1t is considered sufficient to study the sound field
produced by a model for the single purpose of predicting the
nolse generated by the model in full scale. Thus;

~-- The noise of a Jet from a converging pipe has been studied
systematlcally by varying the expansion ratio, temperature and
cross~section at the neck. The results made it possible to set up
empirical formulas for the Jjet noise.

-— The efficiency of a large number of noise suppressors
(especially those designed for the Goncorde engines) has been
tested. By way of example we might mention;:

-= Shovel nolse suppressors

-~ Upstream neck noise suppressors (in collaboration with
the NGTE)

-~ The effect of a rear body
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-~ Corrugated nolse suppressors |
~~ Multiple tube and hole nolse suppressors
-~ Slotted jet pilpes

-—- Measurements have been made of the noise generated by an
airstream in a conduit lined with various types of ventilated or
non-ventilated soundproofing.

-- The sound fileld produced by a Jjet In the presence of flaps
(blowing effect encountered with the ADAC) has been examined.

2.2. Tests Including a R&search Part

A Judilcious choice of model and measurements conditions may
permit a more analytic approach to the phenomena than in the
preceding cases. For example:

-- Tests were performed to see whether a plate located in the
plane of symmetry of two jet pipes mage it possible to sjimulate
the second pipe (as in aerocdynamics). The results were always
negative due to the Interaction betwemn the plate and the jet,

~-— The use of a screen close to the pipe furnished useful
informatlion on the positions of sound sources in the jet.

-— To study the applicatlon of the masking effect of one jet
by another with a multi-hole pipe, the noise from only the outer
holes was measured, the cthers being plugged.

-— The use of a discrete frequency generator simulating the
internal noise permitted accomparison of the influence of a given
phenomenon on the yarlous sound sources, '



2,3, Current Trends

Twa of the typés of téats,pérformed recently seem to be
especially promising,

~~ Measurements of the infrared-sound correlation are dnoluded
in current research on turbulence and the mechanics of noise
~generation in jets.

~- Use of the secondary air input of the AlT7 chamber (usually
used &8s a feed to models with dcuble flux pipes) to simulate the
external airstream when the ailirplane is in fiight have yielded
initial results which are not consistently conclusive. The cc-
currence of parasitic valve noise and the exeeldgively small ratio
of the cross-sections of the external ailrstream and the jet might
explain some discrepancies. However, this fleld of research still
appears to be highly important..

3. Gonclusion

The anechoice chamber is being used both in the aresa of
devédopment (prediction of noise from noise suppressors) and for
various types of research (detailed study of jet noise and tur-
bulence). Its main deficiency 1s its incapacity to supply informa-
tion cn the éffect of a sound source in mobtdonat



